Background: Musculoskeletal disorders (MSDs) are known to cause occupational injuries. This study aimed to collate the existed relevant data and develop a general feature of MSDs problem among Iranian workforce. Methods: In this study, we used the raw data related to 8004 employees from 20 Iranian industrial settings distributed throughout the country. In all studies, participants were selected based on simple random sampling method, and the data were collected using demographic characteristics and Nordic MSDs questionnaires.
INTRODUCTION
Musculoskeletal disorders (MSDs) are identified as work-related diseases from the time of Ramazzini in the 18 th century who described classical cases of such injuries in his book. [1] MSDs have had increasing trend around the world during the past decades. They cause work-related version of NMQ validity and reliability was examined by Choobineh et al. [10] Reported MSDs symptoms were limited to the past 12 months.
In all studies, each participant received the questionnaire in person in her/his workplace.
Data analysis
Statistical analyses were performed using Statistical Package for Social Sciences 16 (SPSS Inc, Chicago, IL, USA). T-test, Mann-Whitney U-test, and Chi-square test were used to assess univariate associations between independent variables and reported musculoskeletal symptoms. Table 2 shows personal characteristics of the participants.
RESULTS
The results of NMQ showed that lower back (48.9%), shoulders (45.9%), neck (44.2%), upper back (43.8%), and knees (43.8%) symptoms had high prevalence among the participants [ Table 3 ]. Table 4 presents prevalence rates of MSDs symptoms in different body regions based on the type of industry. As displayed in this table, prevalence rates of MSDs at least in one body region are the highest among health-care workers (90.3%), followed by manufacturing (86.9%), hand-weaving (79.7%), office (74.7%), and petrochemical workers (61.5%), respectively. As shown, the prevalence rates of MSDs symptoms in the neck (56.6%) and wrists/ hands (46.7%) regions are higher among office workers as compared to those of workers in other industries. The prevalence rates of lower back (57.9%), shoulders (56.1%), and knees (54.8%) symptoms are higher among health-care workers as compared to those of other employees. Furthermore, the prevalence rates of MSDs symptoms in the upper back (56.9%), legs/feet (54.1%), thighs (50.7%), and elbows (48.8%) regions are higher among manufacturing workers than those of other workers. Table 5 demonstrates prevalence rates of MSDs symptoms in different body regions based on type of activity (i.e., static and dynamic). As shown, the prevalence rates of MSDs symptoms in all body regions are higher among workers with dynamic activities as compared to those of other workers (workers with static activities).
DISCUSSION
The study population was relatively young with mean (standard deviation [SD]) age and mean (SD) job tenure of 33.53 (9.06) and 9.90 (7.41) years, respectively. The majority of the participants were male (53.6%) and married (61.3%).
The results obtained from NMQ revealed that musculoskeletal symptoms were common in the studied high rates of MSDs among working groups. [5] Coury has pointed out that in spite of the fact that work-related MSDs (WMSDs) have had increasing trend in developing countries; research for WMSDs prevention seems insufficient. [6] Musculoskeletal symptoms risk factors are work activities such as awkward and static postures, handling materials manually, repetitive movements [7] as well as individual, psychosocial, and organizational factors which known as important predictive variables. [8] [9] [10] [11] [12] [13] WMSDs prevention in the workplace requires identification of major individual and occupational risk factors associated with symptoms and elimination of the contributing factors from the working environment. [14] In Iran, regarding to the technologies and work practices commonly utilized in industries, employees are exposed to varieties of musculoskeletal risk factors such as manual heavy load handling, awkward working postures, improper workstation design, and lack of adequate work-rest cycle. In this situation, high rate of musculoskeletal symptoms occurrence is expected among the workforce.
To improve workers' health and reduce economic loss due to WMSDs in Iranian industries, employees' exposure to musculoskeletal injuries risk factors should be eliminated. Some separate studies have so far been conducted in different Iranian industries and job groups to determine musculoskeletal symptoms prevalence and to determine main factors related to symptoms of MSDs. In the present study, we aimed to collate the existed relevant data and develop a general feature of MSDs problem among Iranian workforce and job groups. It is believed that the result of this project can provide an appropriate base for identification of high-risk occupations and their prioritization for implementing ergonomics interventional programs in the Iranian workplace.
METHODS
In this study, we used the raw data of our previous studies conducted in diverse Iranian industrial settings [ Table 1 ]. Collectively, the data related to 8004 employees with at least 1 year of job tenure from 20 Iranian industries distributed throughout the country were analyzed. In all studies, participants were selected based on simple random sampling method. In all studies, the data-gathering tool was the same and consisted of an anonymous self-administered questionnaire with the two following parts:
• Personal details including gender, age, weight, height, job tenure, daily working time (hours), marital status, type of job activities (static and/or dynamic), and working schedule • The general Nordic Questionnaire of Musculoskeletal symptoms (NMQ) to examine reported cases of MSDs among the study population. [32] The Persian individuals. Symptoms in the lower back, shoulders, neck, upper back, and knees were prevalent problems in the participants. In the European Union, the average proportion of individuals reporting MSDs as their most serious work-related health problem was 54%, the lowest and the highest proportion were in Bulgaria (37%) and in Germany (75%), respectively (2012). Based on [33] The report of Health and Safety Executive on MSDs in Great Britain in 2014 revealed that back pain [34] Kim and Nakata pointed out that in Korean and Japanese workers, the most reported WMSDs were related to the neck, shoulder, and upper limb regions. [35] The results of the present study showed that the prevalence of MSDs symptoms at least in one body region among health-care workers had the highest rate in comparison to the workers of other industrial settings, while in the European countries, the most WMSDs occurrence was reported in construction industry. [36] The results of the present study revealed that prevalence rates of MSDs symptoms among office workers in the neck and wrists/hands were higher than those of other employees. In some other studies, namely, Zungu and Ndaba, [37] Choobineh et al., [31] and Tornqvist et al., [38] similar results were reported.
The result of this study showed that prevalence rate of MSDs symptoms in the lower back, shoulders, and knees among health-care staff was higher than those of employees from other industries. This finding is in line with the results of other studies indicating that workers in the health-care industry are at higher risk of suffering from occupational MSDs. [39, 40] Risk factors including patient transfer, extra force exertion, awkward and static posture, prolonged standing position, high mental workload, and working in shift schedule have been reported to be probable causes of the high prevalence of MSDs in this industry. [41] Upper back, legs/feet, thighs, and elbows had high prevalence rate of MSDs among operational workers in manufacturing industries. Schierhout et al. in their study on manufacturing industry in South Africa pointed out that the low back, neck/shoulder, and forearm/wrist regions had high rate of symptoms. [42] Prevalence rate of MSDs symptoms in all body regions was higher among workers with dynamic jobs (in dynamic jobs, mobility of workers is high, such as welders, mine workers, and so on) as compared to that of workers with static jobs (in static jobs, mobility of workers is low, such as office workers, bank employees, and so on). This finding indicated that eliminating MSDs risk factors among workers with dynamic jobs had high priority. It seems that risk factors such as lifting of heavy loads, repetitive movements, standing position for long period 
Limitations
Regarding to the cross-sectional nature of the studies used in this paper and the method of self-report for data gathering, the results of the present study are to be cautiously interpreted. Self-report methodology has difficulty in remembering, deception, or denial. Furthermore, because the statistical analyses were limited to working employees, ones who had left their careers because of MSDs injuries might have been excluded from the study and healthy worker effect could occur. Thus, the symptoms prevalence rates may be underestimated.
We can somewhat generalize the results of our study to other places (such as office workplaces, petrochemical industry, hand-weaving industry, health-care providing industry, and manufacturing industries) that are more like to our study.
CONCLUSIONS
The findings of the present study revealed that symptoms from the musculoskeletal system were common among Iranian workers studied. The overwhelming percent of the individuals studied (81.1%) had some type of MSDs symptoms in the preceding 12 months. This indicates that the problem of MSDs among Iranian workers is an important issue and requires proper attention in national level.
The most symptoms were declared in the lower back, shoulders, neck, upper back, and knees. Hence, for improving conditions of workplace, risk factors of these regions should be considered with priority. Based on the results, from the viewpoint of type of industry, the highest prevalence rates of musculoskeletal symptoms were observed in health-care providing industry followed by manufacturing industries. It can, therefore, be pointed out that corrective ergonomics measures for eliminating or minimizing musculoskeletal injuries in national level should focus on these industries. Furthermore, from the point of view of the type of activity, the prevalence rates of MSDs in all body regions were higher among workers with dynamic jobs as compared to those of workers with static jobs. It seems that risk factors such as lifting of heavy loads, repetitive movements, standing position for long period of time, and extra force exertion are causes of high prevalence rate of MSDs symptoms among workers with dynamic jobs.
Based on this finding, it could be concluded that reducing risk factors of MSDs in dynamic jobs should be considered with higher priority.
